Loss of epigenetic silencing of the DUX4 transcription factor gene in facioscapulohumeral muscular dystrophy.
Current genetic and molecular evidence best supports an epigenetic mechanism for facioscapulohumeral muscular dystrophy (FSHD), whereby de-repression of the D4Z4 macrosatellite array leads to aberrant expression of the DUX4 transcription factor in skeletal muscle. This de-repression is triggered by either array contraction or (more rarely) by mutation of the SMCHD1 (structural maintenance of chromosomes flexible hinge domain containing 1) gene. Activation of DUX4 targets, including germline genes and several mammalian retrotransposons, then drives pathogenesis. A direct role for DUX4 mRNA in suppression of nonsense-mediated decay pathways has recently been demonstrated and may also contribute to muscle pathology. Loss of D4Z4 repression in FSHD is observed as hypomethylation of the array accompanied by loss of repressive chromatin marks. The molecular mechanisms of D4Z4 repression are poorly understood, but recent data have identified an Argonaute (AGO)-dependent siRNA pathway. Targeting this pathway by exogenous siRNAs could be a therapeutic strategy for FSHD.